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SEED VIGOR

l/

Lowell W. Woodstock
Market Quality Research Division, Agricultural Research Sei'Vice
United States Department of Agriculture 1 Beltsville, Maryland .
When discussing tests for vigor in seeds, it may be well to define the
term "seed vigor" , because people with different backgrounds and interests are
probably not in complete agreement with respect to its meaning. In the first
part of this brief article, I shall propose a definition of seed vigor and discuss
its implications; and in the second part I shall describe some research being
conducted in our laboratory which might eventually lead to one or more useful
vigor tests.
Advances in seed technology depend on insights gained from many diverse
scientific disciplines. It is important, therefore, that while developing a definition of seed vigor useful for seedsmen, we must be careful not to compromise
our lines of communication with scientists in other fields. For this reason,
special connotations of the term "vigor" which have meaning for a relatively
small group of specialists are undesirable. Concepts such as viability, disease
resistance, uniformity and .. storability" which involve other important characteristics of seeds should not be equated with vigor, although in certain cases they
may be related to it.
Webster (International Dictionary) defines .. vigor" as, "active strength
or force in animal or vegetable nature," and states that uvigor implies active
good health and native robustness or a display of energy or forcefulness deriving
from it ...
This definition probably comes close to what most people mean when they
speak of vigor. It suggests that vigor may be indicated by the activity of the

1/ Reprinted from

Seed World, October 8, 1965.

r

-,

-2organism. In seeds, the activity is germination, and the most easily measured
~'display

II

of energy" is the speed of germination.

''Active good health" and

native robustness" also imply activity under a variety of environmental con-

ditions 1 both favorable and unfavorable.
In light of the above, seed vigor may be defined as follows: "Seed vig.or
is that condition of active good health and natural robustness in seeds which,
upon planting, permits germination to proceed rapidly and to completion under
a wide range of environmental conditions."
Seed vigor, when defined as above, may be measured by determining the
speeds of germination under a number of different environmental conditions.
Such measurements will require a greater outlay of effort than a standard germination test, but the information obtained will be more complete. Persumably 1
a vigor test would be used only when such additional information is needed.

In

C'8Z'tain cases where a particular set of adverse environmental conditions may

be anticipated 1 special kinds of "vigor tests" may be used for seed evaluation.
Such tests would employ those conditions likely to be encountered in the field . .
An example of such a vigor test is the cold test for corn which measures·l:ne
ability of corn seed to survive a period of cold moist conditions after planting.
Special vigor tests will probably be most useful when adapted to the particular
locality and kind or variety of seed in question.
It is frequently observed that seeds in which no injury can be detected
may fail to germinate rapidly (or at all), yet prove to be fully capable of rapid
germination at some subsequent time. This failure may be due to any number
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-3of anatomical, morphological, or physiological factors and is often referred to
as dormancy.

It may be misleading to refer to seeds which are dormant at the

time of a vigor test as "vigorous'' . Perhaps dormant seeds could be called
.. potentially vigorous''

1

in cases where there is good reason to assume that they

will germinate rapidly in some subsequent test. In the strictest sense, this
would require that a subsequent test be performed before such seeds could be
regarded as vigorous.
During the last two years, we have attempted to determine whether certain physiological tests might be used to estimate seed vigor in corn. We have
found that measurements of seed respiration during the first 24 hours of germination are significantly related to seedling growth during the following 2 or 3
days.

Measurements of respiration can also detect seed injury which may occur

during storage due to warm moist conditions or before harvest due to freezing.
Our studies indicate that respiration might provide a rapid and quantitative
estimate of vigor in corn seed.
In our opinion 1 it is not surprising that respiration is related to seed
vigor. Respiration in seeds is the process by which reserve stored foods are
broken down to provide energy for the germinating seedling. More rapid rates
of respiration could be expected to provide a greater supply of energy for the
seedling. Furthermore 1 respiration involves many complex and interrelated
chemical (i.e., metabolic) activities of the seed. As such, it provides a
measure of the seed •s overall activity during the initial stages of germination,
and thus a good indication of seed vigor.
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-4In spite of the many complex acticities which constitute the respiration
process 1 respiration rates can be easily measured by determining the amount
of oxygen consumed or of carbon dioxide given off 1 using a respirometer.

Many

kinds of respirometers are available which offer a wide range of sensitivity,
number of sample accommodated 1 and prices. With our respirometer 1 for
example 1 we estimate that as many as 108 different samples of 100 seeds each
could be tested in a normal working day. Upon completion of respiration
measurements 1 seeds may still be used for germination 1 tetrazolium, or other
tests. A respiration test is thus well suited for use in conjunction with other
tests of seed quality.
It must be emphasized that the use of seed respiration for evaluating
seed vigor is still in an experimental stage. The practicality of such tests
will depend on the reliability of respiration measurements in predicting field
stand under various environmental conditions. Field tests are under way at
Beltsville and elsewhere which should enable us to determine whether respiration tests for seed vigor can become a reality •

